Interactions between serotonin, thyrotropin-releasing hormone, and substance P in the CNS regulation of adrenocortical secretion.
Double-labeling immunohistochemical studies were performed to discern the morphological relationships between corticotropin-releasing factor-immunoreactive (CRF-ir) perikarya and afferent innervation in the hypothalamic paraventricular nucleus (PVN) of the rat. Attention was focussed on the local innervation by serotonin (5-hydroxytryptamine, 5-HT), thyrotropin-releasing hormone (TRH) and substance P (SP)-ir nerve terminal fibers. 5-HT-ir and SP-ir fibers were present in moderate numbers, in close apposition with CRF-ir perikarya. Sparse TRH-ir fibers were observed, but a population of TRH-ir perikarya was found in proximity with the CRF-ir cell bodies. TRH-ir perikarya in the PVN were surrounded by both 5-HT- and SP-ir fibers. Neuroendocrine studies were performed to investigate the interactions between 5-HT, TRH and SP in the regulation of hypothalamo-pituitary-adrenocortical (HPA) secretion. Male rats were prepared bearing cannulae for intracerebroventricular (ICV) or intra-PVN administration of drugs. 5-HT, at all doses tested (0.1, 40, or 80 nmol, ICV), caused increases in plasma corticosterone (CS) concentrations in tail-vein blood collected 20 min after injection. ICV injections of TRH caused dose-dependent increases in plasma CS, but did not further increase HPA responses when injected together with 5-HT. SP alone had little effect, although a significant reduction in plasma CS concentrations was observed in several individual experiments. However, SP (0.1 nmol) significantly attenuated CS responses following high doses of 5-HT (40 and 80 nmol, ICV), although the response to 0.1 nmol 5-HT was not affected. Combined injection of SP with TRH resulted in HPA responses not different from those following TRH alone. Similarly, SP did not reduce the HPA response observed with TRH and 40 nmol 5-HT in combination. Intra-PVN injections of 5-HT (0.1 or 40 nmol) and TRH also increased plasma CS concentrations. Intra-PVN injections of SP had little effect on plasma CS concentrations although a tendency toward a decrease in plasma CS was observed, as with the ICV injections. Combined intra-PVN injection of 5-HT (0.1 nmol) with TRH (0.1 nmol) did not significantly alter the response compared with that observed following TRH alone, although plasma CS concentrations were greater than with 0.1 nmol 5-HT. Combined intra-PVN injections of SP (0.1 nmol) with 5-HT (0.1 nmol) resulted in a significant decrease in plasma CS concentration compared with that following 5-HT alone, but SP did not prevent the CS response to a higher dose of 5-HT (40 nmol).(ABSTRACT TRUNCATED AT 400 WORDS)